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The method begins by arranging and distributing a metallic foil for prepreg support 
between a pair of hot discs through a metal plate (2) to form a multilayer body. 

Heating pressure application is performed to the multilayer body to form a 
laminated sheet which is not fully hardened. 

After forming a circuit pattern (4) and a through hole (6) on the laminated sheet, 
the laminated sheet goes through another heating pressure application for full 
hardening and to form a printed circuit (1) . The printed circuit is bonded to the 
metal plate through an insulated adhesive agent (3) . 

ADVANTAGE - Extrudes void externally and moves insulated adhesive agent stably 
since pressure is uniformly applied to printed circuit and metal plate. Improves 
insulation reliability due to maintained uniform insulated adhesive agent layer and 
circuit pattern space. Maintains liquidity to eliminated void on printed circuit. 
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PROBLEM TO BE SOLVED: To provide a manufacturing method, for a multilayered printed 
wiring board, in which the insulating distance between a metal plate and a printed 
wiring board is kept constant and in which the insulating property and the 
reliability of the multilayered printed wiring board can be enhanced. 

SOLUTION: In a manufacturing method, an object to be laminated on which a metal 
foil to sandwich a prepreg is arranged between one pair of hot plates via metal 
plates, a first heating and pressurizing operation is performed, a laminated board 
in an unhardened state is formed, circuit patterns 4 and through holes 6 are formed 
on and in the laminated board, a second heating and pressurizing operation is 
performed, a printed wiring board 1 which is hardened is completely formed, and the 
printed wiring board 1 is pasted on a metal plate 2 by means of an adhesive 3. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a multilayer printed 
wiring board and muhilayer printed wiring board with which the metal plate was especially stuck on the 
printed wired board about the manufacture approach of a multilayer printed wiring board, and a 
multilayer printed wiring board. 
[0002] 

[Description of the Prior Art] Various demands have also wanted the multilayer printed wiring board 
carrying electronic parts with diversification of electronic equipment in recent years and an electrical 
machinery and apparatus. For example, since the electronic parts which become an elevated temperature 
are carried, the multilayer printed wiring board which sticks a metal plate and is formed came to be 
used. 

[0003] The above-mentioned multilayer printed wiring board is a multilayer printed wiring board which 
sticks a metal plate on the printed wired board in which the circuit pattern was formed, and is formed in 
it through insulating adhesives, and it conducts the heat generated from the electronic parts carried in the 
printed wired board side to a metal plate, and it is made to radiate heat from a metal plate. 
[0004] However, in order not to apply a pressure to homogeneity in case a metal plate and a printed 
wired board are pressurized and stuck since it has irregularity at an insulating layer and a circuit pattern 
in the printed wired board which constitutes the above-mentioned multilayer printed wiring board, the 
distance of a metal plate and a printed wired board became an ununiformity, and dispersion arose in the 
transfer time of the heat generated from the electronic parts carried in the printed wired board, i.e., the 
thermal conductivity to a metal plate. Furthermore, the irregularity of the above-mentioned circuit 
pattern and an insulating layer became the obstruction of the insulating adhesives which move when 
pressurized similarly, in order that insulating adhesives might pile up in a part for the height of a circuit 
pattern, the thickness of an insulating layer did not become fixed, but insulation worsened, and the case 
where a void remained was in the part in which insulating adhesives piled up further. 
[0005] 

[Problem(s) to be Solved by the Invention] The place which this invention is made in view of the above- 
mentioned problem, and is made into the object keeps constant the distance for insulation of a metal 
plate and a printed wired board, and is to offer the manufacture approach of the multilayer printed 
wiring board which can aim at insulating improvement and improvement in dependability, and a 
multilayer printed wiring board. 
[0006] 

[Means for Solving the Problem] The manufacture approach of the multilayer printed wiring board 
concerning claim 1 of this invention Arrange the laminated object which has arranged the metallic foil 
so that prepreg may be pinched between the heating plates of a couple through a metal plate, perform 1st 
heating application of pressure, and the laminate in the condition of not hardening is formed. After 
forming a circuit pattern and SURUHORU in this laminate, the printed wired board which performed 
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and carried out full hardening of the 2nd heating application of pressure is formed, and it is 
characterized by sticking this printed wired board on a metal plate through insulating adhesives. 
[0007] In the manufacture approach of the multilayer printed wiring board the claim 1 above-mentioned 
publication, after the manufacture approach of the multilayer printed wiring board concerning claim 2 of 
this invention fills up SURUHORU of a printed wired board with conductive paste, it is characterized by 
performing 2nd heating application of pressure. 

[0008] The manufacture approach of the muUilayer printed wiring board concerning claim 3 of this 
invention is characterized by using the insulating adhesives which the high temperature conductivity 
filler contained for the insulating adhesives which stick a printed wired board and a metal plate in the 
manufacture approach of above-mentioned claim 1 or a multilayer printed wiring board according to 
claim 2. 

[0009] The multilayer printed wiring board concerning claim 4 of this invention is characterized by 
graduating the circuit pattern formed in this printed wired board in the multilayer printed wiring board 
which comes to stick a metal plate through insulating adhesives in the printed wired board in which the 
circuit pattern was formed on the same field as the insulating layer which constitutes a printed wired 
board. 

[0010] The multilayer printed wiring board concerning claim 5 of this invention is a multilayer printed 
wiring board characterized by filling up SURUHORU of a printed wired board with conductive paste in 
the multilayer printed wiring board of the claim 4 above-mentioned publication. 
[001 1] The multilayer printed wiring board concerning claim 6 of this invention is characterized by the 
high temperature conductivity filler containing in the insulating adhesives which stick a printed wired 
board and a metal plate in above-mentioned claim 4 or a multilayer printed wiring board according to 
claim 5. 

[0012] The multilayer printed wiring board concerning claim 7 of this invention is a multilayer printed 
wiring board characterized by the high temperature conductivity filler containing in the thermosetting 
resin which constitutes a printed wired board in above-mentioned claim 4 thru/or a multilayer printed 
wiring board according to claim 6. 
[0013] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained concretely. 
[0014] In this invention, what sank into base materials which consist of natural fibers, such as organic 
fiber, such as inorganic fibers, such as glass and asbestos, polyester, a polyamide, and polyphenylene 
sulfide, and cotton, such as textile fabrics and a nonwoven fabric, and dried thermosetting resin, such as 
an epoxy resin, polyimide resin, and polyphenylene oxide resin, as prepreg can be used, moreover, the 
foil of these alloys besides a foil made from copper, aluminum, brass, nickel, iron, etc. as a metallic foil 
and compound ~ being etc. ~ it can be used. 

[0015] Moreover, especially as a high temperature conductivity filler which can use the above- 
mentioned thermosetting resin and is contained as insulating adhesives, although it does not limit, it is 
desirable for oxidation aluminum SHINIUMU (aluminum 203) powder, alumimium nitride (AIN) 
powder, oxidation silicon (Si02) powder, silicon nitride (SiN) powder, boron nitride (BN) powder, etc. 
to have high temperature conductivity, and to use the inorganic high powder of electric insulation, for 
example. Aluminum oxide dust and alumimium nitride powder are desirable also especially in these, and 
when it is alumimium nitride powder, what raised moisture resistance is useful by oxidizing a front face 
and forming the oxidizing zone of an aluminum oxide. Moreover, in order to improve compatibility with 
resin with resin at a high temperature conductivity filler, it may be made to perform surface treatment, 
such as coupling processing. As for this high temperature conductivity filler, it is desirable to blend with 
the resin which constitutes the above-mentioned insulating adhesives with 60 - 90% of the weight of a 
content, and that content cannot expect effectiveness by blending a high temperature conductivity filler 
at less than 60 % of the weight. Moreover, it is if 90 % of the weight is exceeded. There is a possibility 
that the viscosity of the resin at the time of shaping may become high too much. 
[0016] Moreover, as conductive paste, silver, copper, carbon, etc. can be made into a particle and what 
distributed thermosetting resin as a binder polymer can be used. Using the resin which the above- 
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mentioned prepreg was made to contain has the same properties, such as the temperature characteristic, 
and this thermosetting resin is desirable. 

[0017] Next, the manufacture approach of a multilayer printed wiring board is explained. First, while 
piling up two or more above-mentioned prepregs, a metallic foil is piled up, a laminated object is 
formed, through a metal plate, it allots between the heating plates of a couple, and laminate molding of 
the 1st heating application of pressure is carried out and carried out. The process condition at this time 
fabricates a laminate so that the temperature to heat and the time amount to heat may be controlled and 
some thermosetting resin may be in a semi-hardening condition. As for this process condition, it is 
desirable to heat by the time amount of about 1 / 3 - 1/2 of the time amount of this shaping which it is 
decided by the class of thermosetting resin, the number of sheets of prepreg, etc. that will be arbitration, 
and is generally used. 

[0018] Next, SURUHORU processing is performed for the obtained laminate, SURUHORU 6 is 
formed, further, etching processing of the metallic foil is carried out, the circuit pattern 4 is formed in a 
front face, and as shown in drawing 2 , a printed wired board 1 is formed. Here, the printed wired board 
which filled up said SURUHORU with conductive paste can also be formed. If SURUHORU is filled up 
in conductive paste, the flow dependability of SURUHORU can be improved. 

[0019] Furthermore, as 2nd heating application of pressure is performed, full hardening of thermosetting 
resin is attained and it is shown in drawing 3 , the circuit pattern 4 and the front face of an insulating 
layer 5 are uniform, and can form the printed wired board 1 with a smooth front face. Since this 2nd 
heating application of pressure has resin in a semi-hardening condition by the 1st above-mentioned 
heating application of pressure, the circuit pattern 4 lays it under the insulating layer 5. 
[0020] And as shown in drawing 1 , the insulating adhesives 3 can be applied to the above-mentioned 
printed wired board 1 or a metal plate 2, laminating adhesion can be carried out, and a multilayer printed 
wiring board can be manufactured. When [ this ] carrying out laminating adhesion, since the front face 
of a printed wired board 1 and a metal plate 2 is smooth, it is easy to apply the insulating adhesives 3 to 
homogeneity, and it can apply a pressure to homogeneity further. 
[0021] 

[Example] Hereafter, an example explains this invention concretely. 

[0022] (Example 1) It carries out epoxy resin sinking in, stoving was carried out to glass fabrics, and the 
prepreg (the Matsushita Electric Works, Ltd. make, trade name R1661) of B stage condition with a 
thickness of 0.15mm was formed. Two sheets of this prepreg were piled up, and further, copper foil with 
a thickness of 35 micrometers was laid on top of these both sides, the laminated object was formed, and 
heating pressing was performed through the metal plate, and it fabricated so that the amount of non-hard 
spot might remain in an epoxy resin. A process condition is a process condition for 20 minutes at 170 
degrees C further for 10 minutes in 130 degrees C whenever [ pressure / of 25kg/cm2 /, and stoving 
temperature ]. 

[0023] SURUHORU processing and etching ****** were given to the laminate obtained by the above- 
mentioned shaping, SURUHORU and a circuit pattern were formed, and the printed wired board was 
formed. And heating pressing of this printed wired board was carried out again, the circuit pattern was 
laid under the non-hardening resin layer, and the printed wired board by which the front face was 
graduated was formed. A process condition is a process condition for 60 minutes at 170 degrees C 
further for 20 minutes in 130 degrees C whenever [ pressure / of 30kg/cm2 /, and stoving temperature ]. 
[0024] And in order to stick the printed wired board by which the above-mentioned front face was 
graduated on the copper plate which is a metal plate, laminate molding of the epoxy resin adhesive was 
applied and carried out to the copper plate by the thickness of 120 micrometers. Furthermore, coating of 
the resist was carried out to homogeneity on the surface of the printed wired board, it dried and the 
multilayer printed wiring board was obtained. 

[0025] (Example 2) The printed wired board by which 1st and 2nd heating pressing was performed, and 
the front face was graduated like the example 1 was obtained. 

[0026] And in order to stick the printed wired board and copper plate by which the above-mentioned 
front face was graduated, the high temperature conductivity filler applied and carried out laminate 
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molding of the epoxy resin adhesive contained 80% of the weight to the metal plate by the thickness of 
120 micrometers. Furthermore, coating of the resist was carried out to homogeneity on the surface of the 
printed wired board, it dried and the multilayer printed wiring board was obtained. 
[0027] (Example 3) A high temperature conductivity filler uses the epoxy resin contained 80% of the 
weight for glass fabrics, and also this epoxy resin is sunk into glass fabrics like an example 1, stoving 
was carried out, and the prepreg of B stage condition with a thickness of 0. 1 5mm was formed. Two 
sheets of this prepreg were piled up, and further, copper foil with a thickness of 35 micrometers was laid 
on top of these both sides, the laminated object was formed, and heating pressing was performed 
through the metal plate, and it fabricated so that the amount of non-hard spot might remain in an epoxy 
resin. And SURUHORU processing and etching ****** ^^q^q given to the obtained laminate, 
SURUHORU and a circuit pattern were formed, and the printed wired board was formed. And heating 
pressing of this printed wired board was carried out again, the circuit pattern was laid under the non- 
hardening resin layer, and the printed wired board by which the front face was graduated was formed. 
And in order to stick the printed wired board by which the above-mentioned front face was graduated on 
the copper plate which is a metal plate, laminate molding of the epoxy resin adhesive was applied and 
carried out to the copper plate by the thickness of 120 micrometers. Furthermore, coating of the resist 
was carried out to homogeneity on the surface of the printed wired board, it dried and the multilayer 
printed wiring board was obtained. 

[0028] (Example 1 of a comparison) It carries out epoxy resin sinking in, stoving was carried out to 
glass fabrics, and the prepreg (the Matsushita Electric Works, Ltd. make, trade name R1661) of B stage 
condition with a thickness of 0.15mm was formed. Two sheets of this prepreg were piled up, and 
further, copper foil with a thickness of 35 micrometers was laid on top of these both sides, the laminated 
object was formed, and heating pressing was performed through the metal plate, and it fabricated so that 
an epoxy resin might carry out fiill hardening. The process condition for 70 minutes performed the 
process condition at 170 degrees C further for 25 minutes by 130 degrees C whenever [ pressure / of 
30kg/cm2 /, and stoving temperature ]. 

[0029] SURUHORU processing and etching ****** were given to the laminate obtained by the above- 
mentioned shaping, SURUHORU and a circuit pattern were formed, and the printed wired board was 
formed. And epoxy resin adhesive carried out laminate molding of this printed wired board to the copper 
plate to which it was applied by the thickness of 120 micrometers. Furthermore, coating of the resist was 
carried out to homogeneity on the surface of the printed wired board, it dried and the multilayer printed 
wiring board was obtained. 

[0030] The result of having evaluated the multilayer printed wiring board formed above was indicated to 

a table 1 . 
[0031] 

[A table 1] The residual of a void: There is no void which remained in the insulating adhesives which 
stuck the printed wired board and the metal plate, or the cross section was checked by viewing. 
[0032] Thermal conductivity: It heated from the front face of a multilayer printed wiring board, and 
computed from the temperature rise of a metal plate. 

[0033] The void in a resist: The void which remained in the resist applied on the surface of the 
multilayer printed wiring board was checked by viewing. 

[0034] Breakdown voltage: The electrical potential difference was impressed between the multilayer 
printed wiring board and the metal plate, and the electrical potential difference which destroyed and 

energized the insulating glue line was measured. 

[0035] As shown in a table 1, in order that there may be no irregularity of the circuit pattern of the 
printed wired board to constitute, a void does not remain, but the insulating dependability of the 
multilayer printed wiring board of this invention is high. Moreover, the heat which generated heat by the 
circuit pattern can be easily transmitted to a metal plate by making thermosetting resin and insulating 
adhesives contain a high temperature conductivity filler. 
[0036] 

[Effect of the Invention] As mentioned above, according to the manufacture approach of the multilayer 
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printed wiring board of this invention Arrange the laminated object which has arranged the metallic foil 
so that prepreg may be pinched between the heating plates of a couple through a metal plate, perform 1st 
heating application of pressure, and the laminate in the condition of not hardening is formed. Since the 
printed wired board which performed and carried out full hardening of the 2nd heating application of 
pressure is formed and this printed wired board is stuck on a metal plate through insulating adhesives 
after forming a circuit pattern and SURUHORU in this laminate Since a multilayer printed wiring board 
can be formed in the smooth condition, without the irregularity of the circuit pattern formed in the 
printed wired board coming out to a front face In case laminate molding is carried out, a pressure can be 
applied to a printed wired board and a metal plate at homogeneity, it can carry out by the ability 
stabilizing migration of insulating adhesives, and a void can be extruded outside. Moreover, since the 
front face of a printed wired board is graduated, spacing of the circuit pattern of a printed wired board 
and a metal plate can become homogeneity, an insulating adhesives layer can be maintained at 
homogeneity, and insulating dependability can be improved. 

[0037] Furthermore, since the front face of a printed wired board is graduated even if it contains a high 
temperature conductivity filler in the thermosetting resin which constitutes a printed wired board, and 
insulating adhesives, a fluidity is maintained and there is also no residual of a void. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the manufacture approach of the multilayer printed wiring board characterize by to form the 
printed wired board which performed and carried out full hardening of the 2nd heating application of 
pressure after having arranged the laminated object which have arrange the metallic foil between the 
heating plates of a couple through the metal plate , having performed the 1st heating application of 
pressure , having formed the laminate in the condition do not harden and forming a circuit pattern and 
SURUHORU in this laminate so that prepreg may pinch , and to stick this printed wired board on a 
metal plate through insulating adhesives 

[Claim 2] The manufacture approach of the multilayer printed wiring board characterized by performing 
2nd heating application of pressure in the manufacture approach of the multilayer printed wiring board 
the claim 1 above-mentioned publication after filling up SURUHORU of a printed wired board with 
conductive paste. 

[Claim 3] The manufacture approach of the multilayer printed wiring board characterized by using the 
insulating adhesives which the high temperature conductivity filler contained in the insulating adhesives 
which stick a printed wired board and a metal plate in the manufacture approach of above-mentioned 
claim 1 or a multilayer printed wiring board according to claim 2. 

[Claim 4] The multilayer printed wiring board characterized by graduating the circuit pattern formed in 
this printed wired board in the multilayer printed wiring board which comes to stick a metal plate 
through insulating adhesives in the printed wired board in which the circuit pattern was formed on the 
same field as the insulating layer which constitutes a printed wired board. 

[Claim 5] The multilayer printed wiring board characterized by filling up SURUHORU of a printed 
wired board with conductive paste in the multilayer printed wiring board of the claim 4 above- 
mentioned publication. 

[Claim 6] The multilayer printed wiring board characterized by the high temperature conductivity filler 
containing in the insulating adhesives which stick a printed wired board and a metal plate in above- 
mentioned claim 4 or a multilayer printed wiring board according to claim 5. 

[Claim 7] The muUilayer printed wiring board characterized by the high temperature conductivity filler 
containing in the thermosetting resin which constitutes a printed wired board in above-mentioned claim 
4 thru/or a multilayer printed wiring board according to claim 6. 



[Translation done.] 
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* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the sectional view of the multilayer printed wiring board of 1 operation gestalt of this 
invention. 

[Drawing 2] It is a sectional view explaining the manufacture approach of the multilayer printed wiring 
board of 1 operation gestalt of this invention. 

[Drawing 3] It is a sectional view explaining the manufacture approach of the multilayer printed wiring 
board of 1 operation gestalt of this invention. 
[Description of Notations] 

1 Printed Wired Board 

2 Metal Plate 

3 Insulating Adhesives 

4 Circuit Pattern 

5 Insulating Layer 

6 SURUHORU 



[Translation done.] 
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r')yhwm(7)m,iim\,z^^^x. ruvM^^i: 
^mumm-fm^^mm\.z. ^mm'Siy^y-t^ 
■^^ Lfzi^mmm^mtiz tmmtti. 
[0009] :^^m<7)msm4 i^zi^mr oyhWM 
mii. m^^^^-ym^^tirzruyhRmmi:mt 
mmm^iYix±mm^bx^j:hi^farvyhmi 
mztoi^x . mro y m^mi^zm^^titzm^^^- 
ytK r')yvmmmm'h^mmm-'m±x'^ 

50 [0010] ^9m<r>mm5\,zmmr^)yhWM 
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[0011] :^^mmsm6m^mrvy\^mi 
mi. ±Bmm4Xim-$m5MmcomroyhMi 
ust^tsv^r, rvyhwj^mt^mmmthtm 

[ooi2]i^mmm-m.7\^z^h^mr^)yvm^ 
mi. ±immAT}m'^mtm<r^mr^)yYE. 
mmzio^^x. r^jyvrnkmrn^^h^mm 
\.z'mmm^y i v-t'^^'M^tix^^hzt'km.tt 
hmr'}yvimm,. 

[00 13] 

ot, i^%mmmWiZ'o\yx 

^m^zWMh. 

[0014] i^w%z^\rt. rvru^tixii. X 

mnmm. ;Kuxxf-^u. tK'jt^k. 7KU7xxi/y 

im. T^mm<r>miz'^^i. mttih<^^m^^h 

ztm-^^. tfz. ^mmtLxii. m. r/wsxr^ 

[ 0 0 1 5 ] ^f^. ^mmVit Lx\t. ±a^wbtt 
-tLx\t. ^\izm^'th\.(^x\it^^.^t-. mmmc 

r)VAi^:z.^h. (Al 2 03 ) ^^LT^U^XT^ 

A ( A 1 N) w^. ( s i 02 ) mm 

%<m'^^z\i.mi^wc')m LTSs^cr/i'^ xT^iucoit 

t'^-Mmxhh. tfz. mmim^y ^ y-i>z\mmt<^ 
mf^tmmm!^<i'ifzMz, ^-.rvymmm 

y ^ y-\t. ii^mmmmimmmmz^f^'-'^ 

:Lt\,zX.h%%.^nmhZtif^X%tsi\^. tfz. 9 0 

mm% ^mtit. m^omwimm^^iiZ^ < =5: 

[00 16] tt:. mm^^-xhtixii. m. t 

-i>f^ym^mm-\^zL. ^wim^^^^Ayf-if^') 

^-)l\^X%^^^tz^,<ry^mi^hZ}lii^X%h. d 
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[ 0 0 1 7 ] %mr^} yYim^<m^imz-:> 

I. -mmmi^zRixmicoumME^ixmrn^ 

LxmMW&m<n-mmmitmiztch 
^o\.zmmmm^th. ^(r^WLmzmt. ^imm 
m(mm. r^)ri^y(r>immzx->xm^zmthh 

cox. -mzmmixx^^^h. «?^<7)B#raeo*«?l/3 

[ 0 0 1 8 1 'i^i^titzmmrnxfut^-mx^ 

^'Mxix\s}w^^-y4 ^mizmf. ^2tc?j^t*D 
r^JyhEmm^m^t^. z:ix\ fluifix;^;^ 
-Mzmm^^-y^ h^ytm uzr y hwrnrnm^^ 
hzthx^h. xj\,t^'-Mzmm'^-xh^MM^ 

[ 0 0 1 9 1 $ f?>tc, m2cotmME^:ff^^^xm^it 
20 mm'^^mitm^.m3f.z^ii(u<. m^^^- 
y4t mtM 5 comm t m-x . ^®<^)^jt=S:r v y 

Eli. m<^mi<ommwExmm'^mitmizhi 
cox. mRP<^-y4t^i^mm5izmm.i'^coxh6. 
[0020] ^Lx. [iui:^^^<. ±ieruyhgi 
mm 1 xii^mm2i^zmtmmm 3 ^m^ixm^m 
Lxmr'jyh^mm^m^t^zttf^x^h. z(7) 

mrnhhtzi^. ^^Bmml3^i^-i^zmmlzt 

30 fp^X\ ^^(^Z.i^-izE^^rMlhZtij^X^l. 
[002 1] 

immm] uiT. ^%m^:mmm(>zj:':>x^i^mzmm 

[002 2] (^Sli^il ) ;<f77.7nXtCX;K^rvfflSI 
-ir?f jDiftlg^i^-ttT. /I$0. 15nimOBXT- 

66 1) ^m^Uz. ^<7)r'jri^^^2tefi^a^*) 

$ ^>tc. z(r>mmizm^ ssumcomm^Mh^h 
"^xmmmmmi. ^mriy-h^ifixtrnME 
40 m^m^K x.'K^ i^mmzmmitmiimi xoi^z 

mtfz. ^m^mi. E1l2 5kg/cmK ^B^iSJKl 3 
O-CT'lO^a*^. 1 7O'Ct'2 0^ScO^y^ 

i^xhi. 

[0023] ±timi^zXKin^tirzmmmizx)ut^- 

^^^-y^m^ir^j yhSmi^m^lt:. ^LX. 
z<r)rvyhmm^nmiimnsmL. m^^^- 
y^mitrnmi^zmmL. mmmmit^titcrv y 
hmm^m^Lfz. mmmi. E:^3 0kg/cIn^ sp 

50 mSL&l3 0X:T2 0^m. $<5CC. 17 0'Cr6 0^ 
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[0025] (^»2) t(5l«CLt. mi 

[ 0 0 2 6 ] f LT , ±Mmmmf}^'?-mt^tifzr y 
t'^somMx^^itixT^^i^mmtmm^^mmz 1 

yhmmmmitzui^xh^r^-i^zmxi. kslt 

mroyhmimmtz. 

[00 27] imms) ^y^s^^y^i^zmmm^y 

li. mmitnmi^zLx. mx7t^^i^mm/fy>^^ 

XT- y^mcor vri^^^mf^Uz. ^ cor vrui/ 

mm^:^h^h^xmmMmwmi. mru-h^ 

irixmMEm^in^^w :^^^ymmz^mitu 
^•mh^^izmuz. ^Lx. mtifzmmmz;^ 

tmw^^-y^m^Lr^j yhmmmm^ifz. ^ 
Lx. zcorvyhimmmmimnE^mt. 
f ^9 - yi:mimm(^zmm i . mmmmit^ titz 
r u y hmm^mmifz. f ix . ±m<^mmf)^m 
it^tifzrv y hmM^±mw.Th^$m(>z^mi'i 
fzabiz. x.:]t^ymm^mm^mmizi2 0Mrficom^ 
x-m^Lxmrnmuz. ruyhEMm<7)m 
mi>zu>jxh^^-(rzmxi. ^mixmrvyh^ 
mm^nrz. 

[00 28] (JtWIl ) ;^'7X^n;^tcX7K^3^« 
66 1) m^lfz. Z(r>rvy'u^i:2tmi^^b 

it. ^^IZ. Zcom^(,zm^3 5/JimCOmm^Mh^h 

^xmrnmi^^mt^L. ^mru-h^-itLxmrnm 
m^^mw x.ji^^ymmti<^^m^t'thXo(,zm 
ifz. m^mt. E*3 0kg/cm2. Mm^^i 3 or 
T2 5^m. ^h(^z. 1 7 o'cr 7 o^mcomB^^X' 
m-yfz. 

[0029] iMimi^zx onhtifzmmmi^zxjut^- 
lumxRx/j: -/^yymxi.z^mbxy^jut^-fi'b 
y^^-yi:m^Lruyhmm^mf&Lfz. ^Lx. 
;zcr>ruyhm^m. X7t<:^ymm^m\f)n2 0jji 
m(Dm^Tm^^iitzmwif^zmm^mtfz. r 
'jyhsmL<7)mmizu'yxhim-'i>zmjLL. nmi 
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xmy''vyhmiU^:Wz. 

[0030] ±i^xm&^tifz^my'o y meisk^:. 

mmttzmmmitzimuz. 

[003 1] 

[^1 ] 7f.^ vmw : r^jyhmMt^mwitm 
Brnzx^miuz. 

[0032] mmm : ^mr y hmiUcomx 0 
m.i. ±mmi^^±^x^Mi^uz. 

10 [0033] i/s/x hrt.-K-f K : ^Jfr 'J V MEtSK^O 

[0034] tmmi^m& : ^ir-; y hiei^ii^Ji 
mi^z'^EEmtni. mmfsmmtxmmtfzm 

[0035]^! ifZTiki-x 0 (c. ^^mco^mr^j y h 
nmmi. mf&thr^jyhmmmw^^-ycom 

fz. ^mm. ^^mmmm^zm^im^y^iy-^ 
20 ^^z^^^iiti^zx^. mw^i^-yX'miUzmii:^ 
mmzmmzmth;i t i)-x'^ h . 

[00361 

{wm^m iMtfzXo\^z. if%^mmr')yv 
mmcommm^zxht. yoy'u^^mm^j^z> 
iz^mmmEUzmmmt^^. ^^ru-h^ittx 
-Mcom^rmz^ixm 1 mnmMEtr'ij-ox^mm 
mcommmm^L. mmmmzm^^^-ytx)Uin 
-)vm^ tfz^k. m 2 cojpaE^ff V ^%^mitLfz 
r^)yvmB.m^L. mr'jyvwMmtm^ 
30 m^itLx±wmz^mth(mi\r^)yvwMmzm 
^^ixmw^9'-y(^m(hf)mm\^zx%:ittc<. ¥ 
mtc^xmr v y hm^mm&ti ^ t i 
cr>x\ mmmmtmiz. royhiijmRr/^mmfiZ 

ti<x'^i. tfz. r^jyhmmcommt^w-mit^tix 
K^ifzib. rvyhimm<^m^^^^-yt^WMt(7) 
^Pi*^i^-(c^:o. t&mmmmmi:m-'(^z^-:>;ztm' 

40 10037] ^hfiZ. r^jy hmmmmi^^h^it 
mm. mmmm\,zm,mm^y ^ y-^-k^ 

LTi. r^)yvwmco^mif^m\L^fix\^htz 

[HI] :i^m(r>-mmm(oiS'mrv yhmimm 

m2] :^mco-mmmco^sr^jyhsmLm 
mmmmt & mmmx^h h . 

50 mifmmm mmmxhi. 




[@3] 



